Two Gram-negative, aerobic, rod-shaped bacteria, designated strains SW104
and 49.5 mol%, respectively. Phylogenetic analysis based on 16S rRNA gene sequences revealed that the new isolates were related to members of the genus Idiomarina, showing the highest similarity with Idiomarina taiwanensis PIT1
T and Idiomarina maritima 908087 T (96.1 and 95.9 %, respectively). On the basis of phenotypic, genotypic and phylogenetic characteristics, it is proposed that strains SW104 T and X07 should be described as representatives of a novel species of the genus Idiomarina, for which the name Idiomarina indica sp. nov. is proposed. The type strain is SW104 T (5CGMCC 1.10824
The genus Idiomarina was first proposed by Ivanova et al. (2000) , and the genus Pseudidiomarina was established by Jean et al. (2006) , both genera belong to the family Idiomarinaceae. Recently, Taborda et al. (2009) proposed the transfer of the species classified in the genus Pseudidiomarina to the genus Idiomarina. Members of the genus were isolated from saline habitats with a wide range of salinities, contain iso-branched fatty acids with 15 and 17 carbons as the predominant components, and Q-8 as the predominant ubiquinone. During a survey of the microbial community in a seawater sample collected from the Indian Ocean (37 u 479 220 S 49 u 399 180 E) at a water depth of 800 m, we isolated two novel Gram-negative aerobic strains. Phylogenetically the strains were affiliated to the genus Idiomarina; however, they were distantly related to any described member of this genus. The characterization and taxonomic position of the strains was studied in this work.
Strains SW104 T and X07 were isolated using serial dilution and plate screening method on marine agar 2216 (Difco, Becton Dickinson). Culture purity was checked by microscopic examinations. The colonies of strains SW104
T and X07 were smooth, circular, yellow, translucent and measured 1.021.5 mm in diameter after cultivation at 35 u C for 48 h. Idiomarina maritima CGMCC 1.7285 T , Idiomarina taiwanensis JCM 13360 T and Idiomarina tainanensis JCM 15084 T were used as reference strains for phenotypic tests and fatty acid analysis. These strains were routinely incubated at 35 u C on marine agar 2216.
Cell morphology was examined under a light microscope (BH-2; Olympus) as well as an electron microscope (H-600A; Hitachi) after cells were negatively stained with uranyl acetate. For transmission electron microscopy, samples were fixed in glutaraldehyde (2.5 %) and paraformaldehyde 2 % in cacodylate buffer (0.1 mol l
21
) for 2-4 h, post-fixed in osmium tetroxide, dehydrated by a graded acetone series and embedded in Spurr's resin. Ultrathin sections were stained with 2 % uranyl acetate and lead citrate and examined using a JEM-1400 transmission electron microscope at 100 kV accelerating voltage. Cells of strains SW104
T and X07 were rod-shaped (0.4-0.561.0-8.5 mm), occurring singly and motile by means of a polar flagellum (Fig. 1a) . The cells were stained Gram-negative, which was confirmed by KOH-lysis test (Smibert & Krieg, 1994) and the micrographs of ultrathin sections (Fig. 1b) .
Unless otherwise stated, all morphological examinations and biochemical tests were performed in YTSS medium [yeast extract (Difco), 5.0 g; tryptone (Difco), 10.0 g; sea
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains SW104 T and X07 are JN867053 and JQ256373, respectively. salt (Sigma), 15.0 g l 21 of medium]. The Gram reaction, catalase, oxidase and lipase (Tween 80) activities, hydrolysis of aesculin and starch, optimal growth temperature and pH, tolerance of NaCl and H 2 S production were assessed according to the protocol of Dong & Cai (2001) . The pH range for growth was determined between pH 5.5 and 10.5 by adding 50 mM MES, TRIS, or CAPSO to the medium. Other biochemical tests were carried out using Biolog GN2, API 20E, API 50CH and API ZYM systems (bioMérieux) according to the manufacturer's instructions. All tests were performed in duplicate. The growth temperature range of strain SW104
T was determined to be 12-50 uC with optimum growth at 35-37 uC. No growth was detected at or below 10 u C nor at or above 52 u C after incubation for 96 h. The growth pH range of strain SW104
T was 6.0-9.0 and the optimum was at pH 7.0-7.5, determined by adding 50 mM MES, TRIS, or CAPSO to the medium. No growth was detected at or below pH 5.3 nor at or above pH 9.2 after incubation for 96 h. Growth occurs at NaCl concentrations of 0.5-10.0 % (w/v) with optimum growth at 1.5-3.0 % in medium with various NaCl concentrations [0, 0.5, 1, 1.5, 2, 3, 5, 7, 10, 15 (w/v) ]. The results showed that strains SW104
T and X07 utilized several kinds of monosaccharides and disaccharides and exhibited identical physiological and biochemical profiles. Details of the characterization data for strain SW104
T are given in the species description.
For analysis of cellular fatty acids, the cells of strain SW104 T and the reference type strains in the late exponential phase were harvested by centrifugation. Cellular fatty acids were saponified, methylated, extracted and analysed by using the standard MIDI 6.0 system (Sasser, 1990 ). An Agilent GC 6890 gas chromatograph was used and comparisons were made based on the TSBA 6.0 database. Isoprenoid quinones were extracted from freeze-dried cells with chloroform/ methanol (2 : 1, v/v) and then analysed by using reversedphase HPLC. Polar lipids were extracted, separated by twodimensional TLC and identified as described by Minnikin et al. (1977) . The cellular fatty acids of strain SW104
T were mainly comprised of iso-fatty acids, predominantly iso-C 15 : 0 (41.2 %), iso-C 17 : 1 v9c (15.2 %) and iso-C 17 : 0 (11.1 %), Table S1 (available in IJSEM Online). The predominant ubiquinone detected in strain SW104
T was Q-8, in agreement with all members of the genus Idiomarina. Strain SW104 T possessed three major polar lipids, namely phosphatidylethanolamine, diphosphatidylglycerol and phosphatidylglycerol (Fig. S1 ), which were in accordance with the patterns observed for members of the genus Idiomarina (Taborda et al., 2009 ).
Total genomic DNA was extracted and purified from the cells by using a Puregene DNA isolation kit (Gentra Systems) in accordance with the manufacturer's instructions. The G+C contents of the genomic DNA of strains SW104
T and X07 were determined to be 49.8 and 49.5 mol%, respectively, by using HPLC (Mesbah et al., 1989) with the modification of Lee et al. (2005) .
To determine the phylogenetic affiliation of strains SW104
T and X07, the complete 16S rRNA genes were amplified by PCR and sequenced as described previously (Chen & Dong, 2004) , and were submitted to GenBank to search for similar sequences using the BLAST algorithm. On the basis of a consensus 1374 bp of 16S rRNA gene sequence, a phylogenetic tree was reconstructed (Fig. 2) using the neighbour-joining method implemented in the program MEGA version 4.0 (Tamura et al., 2007) . Similar 
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results were obtained using the maximum-likelihood and maximum-parsimony algorithms (data not shown). The resultant tree topologies were evaluated by bootstrap analysis (Felsenstein, 1985) based on 1000 resamplings. Strains SW104
T and X07 were phylogenetically closely related to each other, displaying 99.8 % 16S rRNA gene sequence similarity. Furthermore, they exhibited about 94 % DNA-DNA relatedness, so that the two isolates were considered to represent a single species. Phylogenetically the two strains formed a cluster with I. taiwanensis PIT1
T within the radiation including members of the genus Idiomarina. Strains SW104
T and X07 showed 96.1-93.3 % 16S rRNA gene sequence similarities with the type strains of recognized species of the genus, the divergence indicated that strains SW104
T and X07 could be classified as representing a novel member of the genus Idiomarina.
In addition to the large sequence dissimilates, the two strains also showed distinct phenotypic features, which enabled them to be distinguished from the representative members of the genus Idiomarina (see Table 1 ). They are motile by means of a polar flagellum, which distinguishes them from I. taiwanensis and I. tainanensis. They differ from I. maritima, I. taiwanensis and I. tainanensis by the abilities of acid production from D-glucose, hydrolysis of aesculin and gelatin, and production of cystine aminopeptidase and a-chymotrypsin. Other detailed differences were shown in Table 1 .
On the basis of the distant phylogenetic relationship with related taxa, unique chemotaxonomic characteristics, DNA G+C content and physiological and biochemical traits described above, it is evident that strains SW104
T and X07 represent a novel species of the genus Idiomarina, for which the name Idiomarina indica sp. nov. is proposed.
Description of Idiomarina indica sp. nov.
Idiomarina indica (in9di.ca. L. fem. adj. indica Indian, referring to the Indian Ocean, where the strain was isolated).
Cells are Gram-negative, aerobic and rod-shaped, occurring singly and approximately 0.4-0.5 mm in width and 1.0-8.5 mm in length. Cells are motile by means of a polar . +, Positive; 2, negative; W, weakly positive. All data were obtained in parallel in this study except the DNA G+C contents of three reference type strains. All strains were rod-shaped and positive for oxidase and catalase. All strains were negative for hydrolysis of starch, production of H 2 S and activity of b-galactosidase, urease and arginine dihydrolase. In API ZYM tests, all strains were positive for alkaline phosphatase, esterase lipase (C8) and leucine aminopeptidase; all strains were negative for lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. In API ZYM tests, positive result for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, trypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities. The predominant cellular fatty acids are iso-C 15 : 0 (41.2 %), iso-C 17 : 1 v9c (15.2 %) and iso-C 17 : 0 (11.1 %). The predominant ubiquinone is Q-8. The major polar lipids were phosphatidylethanolamine, diphosphatidylglycerol and phosphatidylglycerol and unidentified phospholipids.
The type strain, SW104 T (5CGMCC 1.10824 T 5JCM 18138 T ), was isolated from a seawater sample collected from the India Ocean. The genomic DNA G+C content of the type strain is 49.8 mol% (determined by HPLC).
